
AD-AI30 962 HELICOPTER NOISE SU VEY PERFORMED AT PARKER CENTER
PASADENA AND ANAHEIM C..U) FEDERAL AVIATION
ADMIHISTRATION WASHINOTON DC OFFICE OF ENVI.

UN SSIFED S R ALBERSHEIM JUN683 FAA EE83-5 G2/

*uuuuuuuiimu



3I __ 2 2

11111- 111112.0_

i L i E



FAA-./EE-83-5

Helicopter Noise Survey Perf orme

at Parker Center, Pasadena,

and Anaheim California

on February 10-14, 1983

DTIC

by Steven R AtberahoimS ELC D

C)I

U.S. Department of Transportation

9.43 Federal Aviation Administration

- Office of Environment and Energy

Washington D.C. 20891



Technical Report Documentation Page

i.cN, 2 Go.,nmnl Access-o No. 3. Rec-P~ent a Catalog No

1 S. Rep." Date

an1d .\Iiill (C;I] II orlli Ia 11 6 Pe~fo,.nng Ogon w-, Code

8P.rf&sM.ng Orgna, oen Repou" N,

P..fo-~ng Ogo. zot-on Nomne and Acdifes 10 
0

0o6 Un.' No 
1
TRA!S

A' da in dni IIi S L rat it'll Off i(( 0 11 1 Cont,ect 0, G'an* No

!wi., III 'Ind n ~ Al-;!- 11(0, Va-sh ill- oi to, )
13 Typ of Rool and P.,.od Co.e

1 Spanso..n Agency Namse and Add,s

.. I i Ij, t ion A'\rii ni 1, raIL ito , IfL t IC 

* ''. Iin 'I I;ii Itne tr ;x' , A I- I 10 '.ash i o:.',t D 14(. ~ Spon~o~ns gnyC4

15 S~pen.n'ay Notes

~ I.:. 1)Lled s I Ollo-,dC lllas nrcr.Iunl Shuro\, ()I II iope io!'ri u -I.

I v rot 1 ipicls ill Lt) In' os Aiigele s mct ropol1i tan ircoi duirin- the p( h Ju o'
1ri I: 10- 14 , I (M . Il' pnr s 110,'waIs to 0 t liC r IIQ'cd'(d iI)f o rma t in oll ;iI

ru -,1b I crllis w it 1 0-So, rk, i~ 10: I i('-<y ter ()p, ra t ion.s i ii a ,illI i(bjl n uu 11)i

k1 VC I O ( Iat L ot 'Imlo WVu'I-Vr C I.t v 0 1 ll- I i 'OptLor Is: o r k!. 1

".1'it ils ai 1.11d llo uharac tor is.tics. II L d itao ode- k: C. . i - t C a

r id.)d i j L d.,i t ai I r iu Io it e o L. t eu r t ;I I' L ~ po t ) L r tora

I ( ) llut t' d t C'S t L!ata' i rd, -i- L o V-v t~u I r
0111t r-0 I I > t o U-:, whli ch ct ribuite to thv0 var jab i lit v IU I- w II o EI 511 1-

17. Key Words 18. D,,ft,buten Stato-mn

i- optvors ,'MX I'' rouiital
AXn\1 o I nic II tiIi~ I

19. Security classaf. (of thise report) 20. Socurity Clessif. (of th-t Page, 21. No. of Pages 22. P .

hiioI a-1; f Iti'Un(' Iass j I i e

Form DOT F 1700.7 (s-72) Reproductioni of completed page authori zed



CONTENTS

SECTION Page

1.0 Introduction 1

1.1 Selection Criteria I

2.0 Site Description 2

2.1 Downtown Los Angeles: Parker Center 2

2.2 Pasadena Heliport 3
2.3 Anaheim Stadium 3

3.0 Noise Survey 4

3.1 Test Approach 4

3.2 Noise Measurement 5

4.0 Monitoring Sites

4.1 Parker Center 5

4.2 Pasadena 8

4.3 Anaheim 8

5.0 Discussion of the Data 10

5.1 Parker Center 10

5.2 Pasadena 13

5.3 Anaheim 20

6.0 Perspective on the Data 26

7.0 Test Participants 28

7.1 Noise Test Field Team 28

Accession Fo r

* DTIS GRA&t
DTIC TAB

Unannonced EL
justification-

By--
Dist ribut. iozi/ .

Av~iinbilitY Codes

Avail and/or

Dist Special

I I.



LIST OF TABLES

TABLE Page

I Maximum A-weighted Slow Response Sound Level 16

Observed at Parker Center, Los Angeles
February 10, 1983

Maximum A-weighted Slow Response Sound Level With 17

and Without Helicopter Operations at Pasadena

Heliport, February 11, 1983

3 Maximum A-weighted Slow Response Sound Level for 21

Helicopter Departure at Anaheim, February 13, 1983

Maximum A-weighted Slow Response Sound Level for 24

Helicopter Approaches at Anaheim, February 14, 1983

5 Noise Levels Typically Encountered in an Urban 27

Environment

ii



iI

~' 1(X RL

No i ;I(-.-

N j t ', t TI i , t Ir K r

INr) iu li t,)t ', - n l st ,i.I; I I

iii

I)1



T he -iax iutIIl.i A-Wejlted s "I" LV., I to r I ': t

interv~i1 or eVt 1L.

;)Ii ~~manldd ofi vol.lr' r )X rI&:2 'I"iLLI V

lic o~ir s f " i Lv



. r , ,

,I Lt , ,

ii . )1 ' I. :• . .-] i t r * . 2 " < ' .. .

, F .i- I ,I I '-o

o rl ; j o lit isI , Ii I ] ,, i, d~l i,, i , l, i lk [ i ti , , l

p o H - .7 rip

ilt La " , ii r : 1- . ' , I , ,

o , r h ill t , I , i, i I I T I , i

l .i .bt'lC. r i i ( t t, i it

l ,, e c t I , j k. i I l , t+ ) 
' ' ' r , 

, l~ t 1.1 i t r i l t, ) ~ rl I+ ! ti

I I)wi n ,, r1 i e tr iai we rot il ,-!1



i I , )F~ i i.t) r t -!nlii~ ; .FF

it liI It i rii tFs i , ,,j.t c~ !

I vi i F i t r , i . F i -F, , Ii ' tt -, t

.V:i I Ut tif )1, I L i W Fri Li -i i ij ; -iF )r L, -r le , i F tJC i i !)ij. t '7.

to F' 1F L e' iiFi 'r -(I ti i - Fi t iF'.pi) r L a t t t L,)r iiI., tL ir. t-, Fr .1j rI,

Ft,- )i L)c i i 1 d i , t h~i lo I FLi)t C 5 iri lit-

F)i i , Liw pc iii )I 1Itbrtijir 1 F-1 4 M t)is iv . a

-itj~ Lite Purieir Cv'-t r, 1).u sadd iiF, i i ( Atiiht_-Lu Stad itur li.i I . '

!it- '11 rv' v :.Ofi~p etid It)r P.tIF-ideli ind 'mr~er Gen ti-r we'Lre p)cr I r::t; Wi Li1

;-oIwoh, L to Lie cibive c r r i i. Iifweve r, t ho se LecFL ioni AnFaIIQFF i i, )r

tF SC i A Dc cA i t i 1) 1

21 town ttWn Lis Auige -it!: IA irkeIr Center

II i it' i i I .' FFOFFF rc i i I izeFI Wi Lt 11 1 Ficij Ii n *r

F) p Fr,-doitii tunt. A ,\i 1F ) i Ii t .ruft I i i , (lIi tI Iii i t. t I o v in t h it s a rea i L IFi

FFt Fiti)1)ser v ed on i I Ithe rii Fir irr~v' I IS. 'Ilieri A1ro three hiel jpF V ,,1 i



.I )' Ito wti hi1 hIkI 1 1

WCi li '11 i jlor is I n,:i 4 el t i s bii'ii az~ -irr l I i'' r ~II-

2 i ieILo Pa sar ii It1 ic; i llt po i- s o i y t : 1-ii

itjiitit It p-id re L~e ii Ot I tr It A1 1 v Ilk 1i-; 1 l~~i t th I 

I idrlss (t i t' Ihe t d ;] ul I w i) I- t I rI- k t or LL t- I Is s-I

The t , I c o t i : t lieJ eew I) --4sisr i ) t -1 l i i 'yil kw i r r. i t I i 11, 'wv idand I ii-

gl i 'b iir swa md ri go I e~do jl i. t )111 t vt- Il- t o tli d- I

le i I Lpirtc tIto:k. j iw :d r ,4' 1 1 1

Dk A~ ici ndlt In i i v; d c im rinp~' .i' I. wIru 1

Iiiiliil t oiiL~il h ut soIii iitir t i i tair~t I ! v u nt I roi t t. ii(r t I li,t lHi "cc t r t

ovh L I (:i t ii itiv fII tilt s, -ii I tg lie I. li glil c~ I lie, i lk 1iiI roi indt ik

gOI (' 11- ZIr V 1"i,1 a .110r rL;dkve ~l ; r k ,Il hiii ti v l nI li i 11

lie ipohrt.

1.~~ ~ ~ ~ 1 I--ia A di

A Lemp r~ir ho -'-.L os.I lid d I i,\-iwi Li i~ klIi



Ii. tiiS Wats a tCM Ito rarv tac i lit y the nature of uperat i,0115

ii;ia opportunity to monitor noise levels from an CXtremnelv husi-

!i',:n he1 i port.

i 05.tli port was I i:c it ed on Lhe stad il-ur grounds atwaIy f rom rcs i dt. i j.11

.. t. uhi ic access to thle fia,'ilitv wats restricted for satetv relir;

1 irit-use characterLit-; i It the imoied !iate viC inRit y Of t Ile IlelI ijiad r,

I- I anid izidust r ialI. Iit, I co pter,, operating out Of this f ac i it'

:'t1W~d iiiC pr ima ry hi ghwtavs. [tg ress i ito the heliport was over Rui~t

ni h i idacent tth stid ~i and egress was directly over thc

IL'ria! / coiime rc jal area jts L west of the stadium. Du r ing de pa r turek-

hi '~1 jr;were just rllcted to turn to the north or south before reac hin ,

1,1'W - t roe in order to .1vo id the residentiaul ne ighborhoods west of t.,

;.t:Lia Freeway. The he0I icopters; then fol lowed the normal designated

,tt routes to their demnonst rat ion areas.

N:o isc Survey

.1I Test Approach

Precision integration sound level meters (GEN RAD 1988s) were

111;d during the period of February 10-14, 1983, at selected sites to

;ititor noLse levels near the helipads at Parker Center, Pasadena, and

'\aaeii'. Tese Systems computed the L eq for a given sample period and

rf.corded the maximum noise level (LASm)on the A-weighted scale.

:riphie-level time-history recordings were also produced at selected .ites

dtui ng the monitoring. The graphic level recorders (GLR) provided at liard

copy record of the temporal changes of noise levels observed during the

.in itor ing per iods. Operators noted the local intrusive sounds in a 1lag

intl on the (;LY record.

'-4



['he noi se surveys were conduti Ld duriny I i tit 1 -it ,udi tions jit

aionh en t Len;p eriture in tIe ie ()o F' s.

3.2 Noise Measurem-,ent Equipment

Each of the two ioise measurerment systc:;,s ti,,I in t - ;1urv..

consisted of a GEN RAI) 1938 Precision IntegraLin A '2 uild Lvel Meter

(PiSI.M) with )C output to a Metrosonics 40J4 ;r:ilpi, Lel (ccorder.

sy sten powered a 11-42 microphone preamplilier Jr .. ; kAD, 1 , 2

ulectrtet inicrophone. The micr,)phone-preamptit ier i !n n,, v wa:s ma ljnt(-J.

lour (4) feet above ground level with the iicr) phonte ,ri,-Ited

perpendi 'ular to the ground at tAnaheim and it five ( ) lleet str,,L,;ht-i.

P isad na for co;;imunty noi:ie monitoring. At iParKer (L,,Ler the I98ds .r

ja ald held at a 45) angle away from the body ;it wai t eii t. The (;i.R

oper~ited at a paper transport speed of 5 centi;neters p-r -ninute (3()()

cm/hr) . Each instrunent was calibrated bef,)re and after each survey

::asureinent period. During the mieasurenients at Anaheim additional

calibratLions were taken between the initial and final -.alibration to ,'

tor drilt in the system.

Each system deployed was capable at collecting maxiinum

A-weighted sound level, integration ti!,j, -11d equivAle[t sound level.

data presented in this report are a cvompilation at these acoustical

measurements. A schematic of the acoustical .1miasirement system is sht)wji

in Figure 1.

4.0 Monitoring Sites

4.1 Parker Center

A noise survey was performed between I xi ard 3 pm in the art..

of the Parker Center complex. Figure 2 shows the sampling locations

- . .. . • i iiii I II I I I IIII I[-I I III.II-1
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5. 1 Ana tie in

IthLvs 3 t ,3 I -f prese 't the maxa ii r rd td ut i-e Iev t

iu irtiIrc, ,nIdr ri v i I s at the Anahae ini Stad ium I In Fe b iI- ' 1

Lt4L-ti the l tir f i i )t 71%, L r, L i c depa t Lir.. L )i hk 1,

ho .A .iitwt { i - I ut rl t C io rei [ - t ('il l t) rt _,l, [ ,, ..', 1). - 1) I r, ,

V I.V I ji , ,A C , )ilA i h'.r . m s i ( It, I .,i V i !iI lc li l"ik I

, I ; , I '.' r l n lt ch. i . r , .ct F. 1 ,q . L it, i .

d i ii , I' 'n . it it 1 , s /7, d)(A) Iur the ti l r -.

p~ , s, , ,>v(-r ti [, i .(1 1 .1,)~id 1 , I t ,t : .' 1 ", - .1, ] .I

,I t Iikt'rs 1pa sed )vetr 1i I during det)arture it i ll'iv 1'r.1

t L e id i Id . wit h all .1 'kri A- 't. 'htu-t mix i '-in, I , , ! . I

B8( \). we ave r1,e di i , ren -, ' t wei.:" th U 71 i l,.xiti l 1,vk 1 r,' <,t r..d L

ttt ,; t) d,(\) 3 resul ti g in -1'.1 rage wLi g eitd mi-innU11 v d- k t

: 7.9.

)ii , hrniary 14, 1983 , arr iva Is were monitored it Anaheim (lar .

Dur i I ; the sample period luiid to 1 j(0 hours there were (9 event, *

tliese tevents only 55 were used. HeLicopter events were not ubst- L k' i

l 1 iucopLter did not pass direcLy ave r Site t. The highest v.i Iti r arc,-rd

was 97.9 d B(A) and was ass:aciated with tile August, ..\-119 whi;l pa-,,-J, 'ver

Site 1 it 125 feet. The lowest reading of 77.4 d!(\) was asse., tcd wlt

;a fi I ler Flf- I 101 which passed over Site I -it 30t feet. The a;i/rige

weighted maximian Level recorded at the Site I was 65.9 dB(A) and t,)r

Site 2 the average weighted maximum level was 78.2 dB(A).

' -2u-



1) i,,3,.,]v . t,:.( ": ! ):L l .

lr. I I n I 'ltI, : pVi v, r I. 3
',~~~ .. . i i , , tid ' I' 2J ' ;

7.3
...'.t L, 7 .;i *4 7 .3 2f,

79/ 7919 " • 2 -

i4. c3 I I 1 7 /4

7 -. 7.7.8 3 1 193, .b 7$ 197 :.

71 81. . 7 '.3

1 79.8 7. 1 )

hiu) s ic t0 -Lb 1 8is 2 711.2 29t,
25 ;44.9 77.7 lU j

46 86. 1 si. 0 14,

6.5 8 L .0 L 2o4 ...
95 81 . 7U . I 2i S-A

-i 4dr,- ,y S-/ 44 835.7 61j.2 1 8f -
79 85.8 81.6 h14
88 8i6.8 82.9 i5o

U4st!.ind w(;- 3) 54 87.6 82.1 2 1 5,
91 8h. 3 3.2 V-41 V,.
98 80.5 83.4 2-1 ,

lnstrom F-283C 6L 8"2.6 77.7 191i 32

loeIlkow BO-1O5Ls 14 84.8 75. f 193 52
24 84.1 77.4 1"636 84.0 7). 6 2U 5 521

43 83.7 75.6 219 533
o2 84.1 78.6 242 )43
93 83.5 75.9 219 5 131

102 81.9 76.0 252 547
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Tabe 3 (Cont'd)

Maximum Noise Levels Al Lit lide S lint
lot l vd',pter Event dB(A) (IL)

No. 1i t v
Site I Site 2

AS- 3b5F 12 88.7 79.3 124.
18 90.7 80.3 104 4 -

29 90.6 77.h 214
77 91.2 80.4 113
90 89.9 80.5 131

.A- 0)-C 8 80.4 771216
15 87.3 79.4 299
33 85.6 77.9 293
40 65.8 79. 1 24 t)
76 81 .4 81.5 210 52
84 89.6 8(1. 1 204 52
92 8 2.1 77.5 537 72
99 33.9 78.9 4o4 671

Hi lIer 11-11100 19 81.3 77.0 LL8 )
32 7S.6 73.2 146 5(1j"
81 8L.8 75.1 16b 51.

100 77.5 71.6 187 521

Robinson R-22 105 80.3 74.7 152 5(10

(I) The aLtitude of the helicopter as it passed directly overhead at
Site 1.

(2) The slant range distance of the helicopter to Site 2 as it passed
directly over Site 1.

(3) Hughes Htelicopter had 3 (three) 50i-E' s avail Lable for demonstrat ion
flights. The helicopters were stationed at parking locations I, 2,
and 3 on the flight-line.

-23-
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0-, '4.4 7b,.5 2 . :'

.h 1i4.4,.4 77 o

Lou:. tI m 't2 2n 3,:) . 77.1 24) ,
56.8 3." .28 -

65 86.4 77.2 179

1.orat.Loi ::3 8 8 .t) ,n. 1 25 1
13 84. b. . L 1'

31 5 814.1 7, 1 )

55 88.4 78.o 2 1

61 86.5 7b .7 16L3

Hughes 5UU-D 10 54-.4 79.8 189
21) 87.1 77.t1 171

)iKorsky S-7# 51 90.1 8 1. 3 183 14

West ind WG-30 41 96.9 8822

E.nstrom F-28uC 16 88.8 78.5 20 3

,oe lkow B0-15LS 31 , 3.5 78.1 228
57 83.8 79.9 224

BK-117 50 87.2 82.4 217 1 i
17 92.7 79.7 183 -49

59 85.3 82.4 214 51

Bell B-206L 23 87.5 77.2 270 53,
Location Qii 39 91.1 79.7 165 49i

B-206L 37 79.o 78. 1 327
Location #12 66 79.2 78.2 285 54.4

-24-

..................................



TABLFR 4 (COILtd)

lie L icopter Event Maximum Noisc Level \ t iLude sla;,t
No. d H(A) (IL) t n c

(r)

Site I Site 2

8-222 6 89.3 83.7 )
22 86.4 82.7 2 1j

28 88.9 80.9 190 T
50) 87.5 81.6 218 ,i
o4 91.0 7 S. 9 1 1 1

A\LgusLa A-109 30 98.4 8L.9 142

51 97.9 83.1 32 ,

Bell B-20)6A 24 80.5 75.7 210
33 79.1 75.5 2 54

A,\e co spa t ia le
SA-35OC 7 81.6 73.2 25

27 84.2 72.8 271 ) 3''
34 80.8 74.0 247 52.
48 80.U 72.1 274 3

AS-355F 2L 85.3 74.8 300
36 88.2 75.4 256 32
53 82.7 72.9 21 1 51.1
63 93.3 83.5 192 5111

SA-365 18 93.2 80.8 263 532
44 90.5 76.t,) 206 1t ,
60 93.3 79.6 25b 5214

Hiller FH-1100 9 79.7 76.4 344 57'
29 82.6 79.4 301 35,

42 77.4 75.4 306 5M)
47 78.1 77.7 281 542

56 78.9 77.0 264 5 3.

Bell B-206 52 89.0 81.5 449 h4'
(NITE SIGN)

(1) The altitude of tile helicopter as it passed directly overhead it
Site 1.

(2) The slant range distance of the helicopter to Site 2 as it pisvkd
directly over Site 1.

(3) Hughes Helicopter had 3 (three) 500-E's available for deionsLrai in
flights. The helicopter were stationed at parking locations 1, 2,
and 3 on the flight-line.
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t Iv 'i W I I I t il 'r'

r . , t S is 1 -1 1 4 i SOt I V t '.pL i i, f, Ir t

ii I 4I I it i i i ~Ill rI,r.:t 1 1 -1 1 ojtt~r uI-r it '!, I

,Ir I -. I It l it 'A per- I' ;,t )I !f)iv;,.u. 11

;I t I i i t ( 111, 1 1et . 11~H 9 t 1 1 " V'' L O; ,-t c l 'l ! It 11

I ic-):)Iter:; observed kdori 1  the sa, ipi iii8 period wi- qu t,, ii, li,

Ooiard I, ot her soirccL- -It :ioi se in the .ireai How.ver, It tIlt I"' itos

Oict irreacwe Or hsel copters iS s quite stla L when compared to I1I.owa

trinsi It hoses; which were lh0Lut as 1ii '. Ah the het ico)pter . Te rI-.

')t hel icopters operat ing at this 141Cat io11 Wold not signi t icaiiit I %,

the 1,,, tor this area. The riajor sourcv.s or noise which ha', th

greatest contibutinug factors to the ctumlative noise level Irt, hit ,i

auitofloh i Ies

As to the Pasadena heli port , he Ilc u pier operatjins do iOo~

significantly aftect the Leq values in the resideniail treas it the

monitoring sites. The helicopter operationt; are noticeable, hu~t th4

LAS, ats monitored is not any greater than an automobile or trulk

passing by.
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TABLE 5

Noise Levels Typically Encountered

in an Urban Environment

-Source LAS *

Rustling leaves 20

Roon in a quiet dwelling it midnight 32
Sort whispers at 5 feet 34
Men's clothing department of large store 53

Window air conditioner 55
Conversational speech 60)

Household department ot large store 02

busy restaurant b5
Typing pool (9 typewriters in use) 65
Vacuum cleaner in private residence (at 10 feet) 69
Ringing alarm clock (at 2 feet) 6o
Loudly reproduced orchestral music in large room 82
Printing press plant (medium size automatic) lb

Heavy city traffic 92
Heavy diesel-propelled vehicle (abut 25 ft. away) 92
Air grinder 95
Cut-oif saw 97
fiume lawnmower 98
Turbine condenser 98
150 cubic foot air compressor 1 ()1
Banging of steel plate 14
Air hammer l,)7
Jet airliner (500 feet overhead) 115

* Maximum A-weighted slow response sound level
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Because of Lhe aature of operations and L e Icat tin t- ,

hel. iport, there were no noise impacts on the iinmed (I i IL - ,reii i ,

the sti im. However, if this hel iport wer-, i prof , ,'',

heliport, n0ise impacts could be expected i n tht, ir ;i if) th,. .

viLinity (i.e., on the order ot pprxi iatcly lU it. , ,

pa t h.

7 .( 'rest. Participants

7.1 Noise Test Field Team

The noi s l! survey was conducted by personnel from the FAA

Headlqtnirters, Oftice of Environment and Energy, Noise Abatement Dii.

AEI- 100, Washington, D.C. 20591.

"lit field tedi consisted of the following idividuals:

Ste ve, Albersheim

Steve Newman

Sharon Daboin

Donna Warren

The cooperation of the following other people is greatly ippr., 1ia

in coordinating the operations of helicopter operations at I'isafen

Ana he im:

Lt. N.J. Agusta, Pasadena Police Department
Nelson, Chief Pilot, Pasadena Police Department

Donald L. Litvak, Manager, Air Traffic Control Tower, Fill ert nI

Municipal Airport

William 1). Jones, Director of Safety Ilelicopter Association it'l.
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